Comparison of effects of dual transporter inhibitors on monoamine transporters and extracellular levels in rats.
Compounds that block both serotonin (5-HT) and norepinephrine (NE) transporters have been proposed to have improved antidepressant efficacy. We compared the ability of four dual transporter inhibitors-chlorimipramine, duloxetine, milnacipran and venlafaxine-to block monoamine transporters in vitro and in vivo and increase extracellular monoamines in rat brain. Inhibition of radioligand binding to clonal human monoamine transporters in vitro and in vivo in rats was determined. Extracellular concentrations of 5-HT and NE in rat prefrontal cortex (PFC) were quantified using the microdialysis technique. All compounds blocked binding to human 5-HT and NE transporters, although chlorimipramine and venlafaxine had markedly greater affinity for 5-HT than NE transporters. In vivo, chlorimipramine and duloxetine potently blocked both transporters, milnacipran blocked both with lower potency and venlafaxine only blocked the 5-HT transporter. Chlorimipramine and duloxetine increased robustly and approximately equally monoamine extracellular concentrations. Milnacipran produced only small increases in NE, whereas venlafaxine increased 5-HT markedly at the lower doses and both monoamines at high doses. Thus, the dual transporter inhibitors blocked 5-HT and NE transporters in vitro and in vivo with varying potency. Chlorimipramine, duloxetine, and high dose venlafaxine acted as dual transporter inhibitors in rat PFC and increased extracellular concentrations of the monoamines, indicating functional dual transporter inhibition.